While he is a Professor Emeritus at Ohio State, Professor Kouyoumjian supervised a thesis work by Merih Buyukdura. They first derived a dyadic Green's function for a PEC wedge using spherical wave functions and employed asymptotic approximation. They also derived the extended UTD in which higher order terms in the diffraction matrix are predicted. The thesis was defended in 1984. In this presentation, a brief discussion of edge waves as derived from the asymptotic expansion of dyadic Green's function in terms of spherical functions will be made and afterwards the derivation of extended UTD diffraction coefficients will be given.
By the boundary conditions, the diffracted field should have a z-component given by
by generalized Fermat's principle. Since the geometry is infinite in z direction, we can find the other components of the field using Maxwell's equations as follows:
Since there is no z-component of the H field, only the first term will be used. It is clear from Figure 2 that
One can determine the ф and ρ components as follows:
Figure 2. Wedge geometry for the extended UTD
By taking the derivatives carefully, on can write all three components of the diffracted field as follows:
A similar approach can made when the electric field of the incident wave is
Combining the results of two polarizations, we can get the following matrix relation:
Here D s and D h are the UTD diffraction coefficients and the other terms are the higher order diffraction coefficients. It is noted that the above result is an exact solution for the diffraction for a half-plane [7] .
Conclusion
Prof. Kouyoumjian is known as the father of UTD. His passing away is a big loss for the electromagnetics community. We are greatly indebted to him for his scientific contributions and gentile personality. We commemorate him on this occasion by giving an example of his latest works in the theory of diffraction. It is also a commemoration for Prof. O. Merih Buyukdura who has passed away in 2007. He was the last PhD student of Prof. Kouyoumjian and had a great potential in electromagnetics as exemplified by his PhD work.
